Teratology study of derivatives of tetramethylcyclopropyl amide analogues of valproic acid in mice.
Although valproic acid (VPA) is used extensively for treating various kinds of epilepsies, it is well known that it causes neural tube and skeletal defects in both humans and animals. The amide and urea derivatives of the tetramethylcylcopropyl VPA analogue, N-methoxy-2,2,3,3-tetramethylcyclopropanecarboxamide (N-methoxy-TMCD) and 2,2,3,3-tetramethylcyclopropanecarbonylurea (TMC-urea), were synthesized and shown to have a more potent anticonvulsant activity than VPA. The objective of this study was to investigate the teratogenic effects of these compounds in NMRI mice. Pregnant NMRI mice were given a single subcutaneous injection of either VPA, N-methoxy-TMCD, or TMC-urea at 1.8 and 3.6 mmol/kg on gestation day (GD) 8. Cesarean section was performed on GD 18. First, the live fetuses were examined to detect any external malformations, then their skeletons were double-stained for bone and cartilage and subsequently examined. Significant increases in fetal losses and neural tube defects were observed with administration of VPA at 3.6 mmol/kg when compared to the vehicle control. In contrast, upon cesarean section, there were no significant differences between either N-methoxy-TMCD or TMC-urea and the control groups for any parameter. Skeletal examination revealed that a number of the abnormalities were induced by VPA dose-dependently at high rates of incidence. These abnormalities were mainly at the axial skeletal level. However, lower frequencies of skeletal abnormality were observed with N-methoxy-TMCD and TMC-urea than with VPA. In addition to their more potent antiepileptic activity, these findings clearly indicate that N-methoxy-TMCD and TMC-urea are distinctly less teratogenic than VPA in NMRI mice.